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KONOBEYEVSKTY, S. T. 00 ~—” FA53T96— 


pa Ray ae 
Xlay Spectra 


‘on tay Biewstee Analyste’ aid X-Ray spectroscopy fe 
 Fhirty Years," 8. T. Konobeyevakiy, 1 


: ape Fis, Bank” ‘Vol XXXII, Ho 4 


fie Witten in ‘honor of. thirtieth year of Soviet physics. 
| \Beiefly describes advances in fields of X-ray 

| ‘qmalyses of structure as well as X-ray spectroscegy. 
Mentions nesies of scientists responsible for great~ 
| ‘eat developments in thie field including: Yu. V. 

; .Wal'f on diffraction of X-rays, G. I. aon 

: G..8. Zadanov,..and others. 
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KONOBEEVSKTY, S. 7, 


Crystallography 


Solid phases of variable composition and fundamental principles of their structure. 
Tev. Sekt. fiz.-khim, anal, 16, no. 4, 1948. 


9. Monthly List of Russian Accessions, Library of Congress, May 1953, Unclassified. 
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"Anisotropy of Atomic Scattering Factor of. X-Rays 
dn Crystals of Aluminum and of Diamond," S. ?. 
Konobeyevskiy, K. P. Mamedov, Moscow State U 


PA 193T89 


_"Znur Eksper. 1 Teorst Fiz" Vol XXI, No App: 
953-963 : j 


Authors show that a comparison of some diffractive 

maxima of crystal is sufficient for detn of atomic 

form in cryst pattern. In Al atoms a rarefaction 

of electron cloud was found along octahedron end | 
" 


a condensation along cube. In diamond "forbidden". 


interferences 222 and 622 were found and nee and 


peo) ee 193789 ; 


‘USSR/Nuclear Physics - Crystallography Sep 51 
; (Contd) 


422 interferences were absent. This indicates 
that electron structure of. diamond is similar to 
that of cristobalite. Submitted 2 Oct 50. 
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6224° An Experimental Investigation of the Structure of 
Atoms in Cevotate. (in Ruvsian.) §. T. Konobeesskii. Uspekhi 
“izicheakikh Nauk, v. 44, May 1851, p, a 1S aati 4 

Data from X-ray studies were used to caleul. 


ite the parsibilits 
tothe evistence of atams as such in crystals. Aluminum and 
heel crystils wen investigated. Data are tabulated: and 
tharted. 
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KONOBHYEVSKIY, S, T. 183187 


© WAER/Poysice - Crystallography — 
"Investigation of the Structure of Atoms in 


Crystals by the Method of Probes "8S. f. Konobeyev- 
skiy : . ae 


"Uspekhi Fiz Nauk” Vol XLIX, No 1, pp 21-32 


The old question of whether there are atoms in 
-7 ¢rystals can be rephrased to ask: Do atoms in 
|, . crystal preserve their individuality, or can in- i 
*  @ividual ‘atoms be distinguished in crystal? This? - 
question deserves more detailed consideration than - 
given previously. Investigates variation in rela-... 
tive intensity of crystal Planes with thickness of — 
aluminum filters Bins a Ga eee oe 
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Fhysics Faculty, Moscoe State University 
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cademy of Sciences USSR, 1955 sa 
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KOWOBBYAVSKLY, S.7.; KUEArmaRY, Y.1.; PRAVDYUK, ¥.P.- 

, : aS Be 
CBtfect of radiation on the structure and properties of construction 
materials] Viilanie obluchenifa na strukturu i evoistva Konstukteion- 
nykh materialov: do lady, predstavlennye SSSR na Mex hdunaroduutu 


konferentaiiu PO mirnomu ispol! sovaniiu stomnoi energii. Moskva, 
1955. 10 p. (MLRA 9:7) 


1.Chlen-korrespondent Akademii nauk SSSR (for Konobeyevakiy } 
(Building materials) (Radiation) 
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Copper, iron, nickel and aluminum were annealed at 700 C for the first two, 800 ¢ for the 
third, and hoo c for the last, and subjected at temperatures of 250-300 C to neutron 
integrated flux of 1.1-1.4 nvt. In general the metals became stronger, with reduced 
elongation, area reduction, and impact strength, but increased microhardness. The effect 
on aluminum was different, because the temperature is above the aluminum recrystallization 
temperature. Grain size was increased during irradiation, Although the material properties 
usually changed in a way that is usually associated with cold working, the changes are in 
fact quate different: the larger grains showed neither slip lines nor twinning; nor was 
strength decreased ag would be anticipated from the larger grain size. Zirconium similarly 
irradiated showed increase in strength and electrical resistivity. Grain size increased, 
but with some twinning and recrystallization. Various austenitic steels showed the same 
changes as iron, due to irradiation; no tendency to change to ferritic steel was observed, 
if p}astic deformation was avoided. 
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XONOBEYEVSKIY , S.T.; PRAVDYUK, NoF.; KUTAYTSEV, V.I. 


(Radioactive substances) (Radiation) — (MIRA 1426) 
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“Equilibrium Diagrams of Certain Systems on Plutonium Bases," Sessiya Akademii Nauk 


eee eee ae 
SSSR, po Mirnomu Ispol'zovaniiu Atomnoi Energii (Zasedaniya Otdeleniya Khimicheskikh Neuk), 
1955, pp 362-376, 


By applying different research mathods (metallographic, X-ray diffraction, thermal,etc. iM 
worked out for quantities ranging from 10 microgrammes to 100 milligrammes of a metal the 
binary diagrams of plutonium with a number of metals were studied. This paper describes 
briefly some of the properties of metallic plutonium. Given here is a thermographic re- 
cording of six plutonium phases and the magnetic susceptibility curve in the function of 
temperature. The equilibrium plutonium-beryllium diagram is described. There is one 
intermetallic compound PuBe y» Of a cubic lattice with a = 10.2534 0.002 kX which melts 
above temperature of 595°, tts composition being close to pure plutonium-g@m@— There are 
two intermetallic compounds in the plutonium-lead system. The first forms in the region 
between 30 and 50% (at) Pb. The vomposition of the second is PuPb3. The latter is of 
crystalline structure: cubic Cu3Au type, a = 4.80 kX. The melting point of the first com- 
pound is 950°C, and of the second, 815°C. Three eutecticus exist: the first is between 
plutonium and the first compound at 610°C and the second, at 800°C with an approximate 10% 
(at) Pb composition. Several equalibrium diagrams of plutonium with metals of the fourth 
period (transitional elements) of the Mendeleyev Table (V, Cr, Mn. Fe, Ni) are givenam in 
this report. The equilibrium diagrams of plutonium with vanadium and chromium are similar 
to each other and are of the simple eutectic type. Metallic compounds are absent in the 
alloys. The melting points of the eutectics are 625°C (vanadium alloy) and 615°C 
(chromium alloy). One metallic compound exists in plutonium-manganese alloys. It 
has a cubic lattice of the CupMg type with a = 7.27 kX and a narrow solubility region ( 3%) 
Plutonium is soluble in Mn in small amounts. Two eutectic reactions occur; the first at 


2.3% Mn and 510°¢ ana the second at 50% Mn and 10009. The density and microhardness of a 
number of alloys have been measured. 
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KONOBEYEVSKTY, S.T. Pravkyuk, N.F., Kutaitsev, V.I. 
“Effect of Irradiation on the Sturture and Properties of Fissionable Materials," 


International Conference on the Peaceful Uses of Atomic Energy, 1955, a/Conf .8/ 
P ay U.S. eRe 


"The Physical changes in uranium and an uranium alloy due to fast neutron flux at 
1019 nvt was reported. Uranium foils lost strenzth and became brittle, During 
irradiation, the creep rate was higher by a factor 1.5 to 2.0 “old rolled uraniun 
showed considerable anisotropy in the value of electircal conductivity along and 
transverse to the rolling direction. Irradiation caused rolled uranium specimens 
to increase substantially along the rolling axis. Alloys of Mo with U Containing 
6% and 9% MO-U alloy shows the same type transformation from heterogeneous to 
homogeneous appearance under the microscope due to irradiation, as due to thermal 
treating by cooling not too Slowly from an initial temperature over 600 C," 


International Yonference on the Peaceful Uses of Atomic Ener » 1955, a/Conf. 
8/P/681 (U.S.S.R.), Effect of Irradiation on the Structure and Properties of 
Eissionable Haterials, SStnistin-Jib]=i00GmsGumllNissmsinisesnscsic 
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USSR/Nuclear Physics - Nuclear Engineering and Power, C-8 
Abst Journal: Referat Zhur - Fizika, No 12, 1956, 34218 
Author: Konobeyevskiy, S. T. 
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Institution: None 


Title: On the Question of the Nature of the Radiation Damage in Fissionable Ma- 
terials 


Original Periodical; Atom. Bnergiya, 1956, No 2, 63-70 


Abutract: A review is given of the theory of the radiation damage to materials ir- 
radiated by fast particles. An attempt is made to describe the procesges of the 
phase conversions during neutron irradiation of fissionable materials with the aid 
of the diffusion equation. An expression is obtained thereby for the diffusion co- 
efficient D. Examination is made of the possible result of the effect of thermal 
peaks on the structure of the «+ Y eutectoid in annealed U-Mo alloy. 
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USSR/Solid State Physics - Structural Crystallography E-3 


Ref Zhur - Fizika, No 2, 1957 No 2492 


Konobeyevskiy, S.T., Levitskiy, B.M., Martynyuk, Yu, A. 


New Me or K-Fay Structural Investigation of Radioactive Material 


Zh. tekhn. fiziki, 1956, 26, No 4, 870-873 


Abstract : A setup for the investigation of highly radioactive materials was con- 


Card 7 


structed around a Norelco type ionization x-ray speatrometer. A beam 

of x-rays is incident on a flat specimen. The diffraction ray, passing 
through the entrance slit » is reflected by a monochromator and is re- 
corded with a counter. The kincaatic setup permits automatic recording 
of the x-ray pattern with a potentiometer over a range of Vul'f-Bragg 
angles from 0° to 5° » or else to plot the diffraction lines from the 
number of pulses counted by a mechanical counter. Lead shields 90 cm 
thick protect the counter from the radioactive radiation of the specimen. 
The monochromator used was a rock salt crystal, bent plastically by 
Johann's method. If the specimen is highly active it is possible to 

use a second order reflection from the monochromator » thus resulting in 
y increase of the sheilding. If the shielding is reinforced, the setup 
1/2 
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Category : USSR/Solid State Physics - Structural Crystallography E-3 
Abs Jour : Ref Zhur - Fizika, No 2, 1957 No 3692 


can be used to investigat 
100 millicurie. gate specimens with [3and X activities up to 
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AUTHOR: Konobeyevskiy, 8.T. 
TITLE: un the Presentation: of the Atoms in Crystals by =. :,. 

Symmetrical Figures. (0 Predstavlenii atomov v 
kristallakh v vide simmetrichnykh figur). 


PERIODICAL: Kristallografiya, 1957, Yol.2, Nr 4, pp.447-455 (USSR). 


ABSTRACT: Theoretical paper. One of the principal limitations of 
modern high accuracy crystal analysis is uncertainty in the 
atomic scattering factors, Because of the occurrence of 
forbidden reflections in diamond it has long been known 
that anisotropic correction should be made to the scattering 
factors, The density of electrons in an atom is expressed 
as R(r)¥ (6,9) electrons/om? where R depends only on the 
radius and is @ characteristic angular distribution 
slightly modifying R . Y =k, + k,S, + k,8, .3,. where 
8) > > are form factors, When the S are expressed in polar 


coordinates as S'* they oan be normalised by 
an 


A) sin a0 J (ky + KS} + k,S3 +...) ap =1 , 
0 
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On the Presentation : of the Atoms in Crystals by 
Symmetrical Figures, ; 


S must have definite Symmetry characteristic of the crystal. 
Functions can be chosen for § which are the simplest for a 
given point group, for example, that for T, is xyz/r3 


This function is invariant under transformations correspond- 
ing to the operations of this group. The atomic scattering 
factor is then (deal ing in polar coordinates) 


f (H) -j R(o)ats?ar J ePMBreosBein OaOd J (k:+k) 8) +k,5,%..)a9. 
eo 


Taking the above example this reduces to: 
£(H) = ) awn (r)r?)SAR 2 + Se (5/64 — 1/oB)ar 
e 


ec~pared with 


@ 
f, (H) “J 4mR (r) r? Sine dr 


for the isotropic case, 
Card 2/4 
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On the Presentation of the Atoms in C s 
Symmetrical Figures. ene we 

The difference is the factor 

ik ae (5. . 

e) awh (r)r Clea - 1/,B)ax = ip : 
A and B are tiigorometeio function of a which | 
ow Er. For diamond the structure factor is a as 


> = Ay + A,eeEh; which, because Ay and A, 


are equal gives extinctions of the type Min, = 4n+ 2 


>» can now be written in the form 

ee eee 
3 = Aj(1 + eMEh,) + if(1 - oFSh, ) so that reflections 
of the type hy = 4n+ 2 no longer disappear, From the 


intensities of these forbidden ref) ections ind 
1 % ismond the 
‘parometers af the anisotropi -) 
aes ) sotortined, Gee Ref} pic scattering factor can be 
Gard 3 | 
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KONOPFYEVEERTY Sergey Tikhonovich 


"Some Physical Properties of 


Uranium P i 
(a vaver to be presented at 1958 UN ee ee proitied 


" Atoms-for-Peace" Conference,Geneva) , 
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KONOBEYEVSKY 


"On Some Physico-Chemical Processes Occurring in Fissionable Materials Under 


the Influence of Irradiation", by K. P, Dubrovin, 5. T. Konobeyevsky, 


B. M. Levitsky, L. D. Panteleyev, and N. F. Pravdyuk. 


Report presented at 2nd UN AtomseforePeace Conference, Geneva, 9-13 Sept 1958 
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BOOHVAR, A. A., KONOEEYEVSKIY, 8. T., KUTAYISEV, V. I, end CHEBOTAREY, N. 7. 
Re CETTE EEE, Meare Nenad | 


"Interaction Between Plutonium and Other Metals in Connection with their 
Arrangement in Mendeleev's Periodic Table." 
paper to be presented at 2nd Un Intl. 


Conf. on the peaceful uses of Atomic 
Energy, Geneva, 1 - 13 Sept 58. 
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PRAVDYUK,'N. F. and OBEYEVSKIY, S. I, 


fy "Change in Mechanical Properties of Structural Materials Under Neutron 
Irbed iation." 


paper to be presented at 2nd UN Intl. Conf. on the peaceful uses of Atomic 
Energy, Geneva, 1 - 13 Sep 58. 
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_Konobeyevs iy, Se Te, Pravdyuk, Ne Fe, Dubrovin, Ke Pe, B9adedli/29 
ViItS Fy Be Mey Panteleyev, Le Dey Golyanov, Ve He 


Investigations of Structural Changes Occurring in an Uraniumeolybe 
denum Alloy by Neutron Irradiation. (Issledovaniye strukturnykh 


izmeneniy, proiskhodyashchikh y Splave urana s molibdenon pod deyste 
viyem neytronnogo oblucheniya). 


Atomnaya Energiya, 1958, Vol. Ly Nr dy ppe 3b (USSR). 


An U + Mo alloy with 9,05 weight percents of Mo is produced in @ 
vacuum induction furnace, The melting charge is rolled out in a warn 
and cold state until a thickness of 0,1 mm is attained, From these 
foils the sanples for measuring resistance and for radiographic ine 
vestigations are produced, Before irradiation with neutrons, the 
samples are subjected to a homogenizing process of anne@ling (in the 
vacuum) at a temperature of looo% for three hours, after which they 
were cooled in the air, 

After irradiation by neutrons the electric resistance was measured 
and the structure of the alloys was investigated radiographically 
and under the microscope. 
The thermal treatment described made it possible to obtain samples 
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‘AUTHORS: Bochvar, A. A. SOV/89-5-1-1/28 
Zaymovakiy, A. S., Sergayev, G. Ya., 
Kutaytsev, v. I. ry Pravdyuk, Ne ¥, ’ Levitskiy, B. M. 
TITLE: Investigations Carried out in the Field of the Metallograpbyyici: 
of Plutonium, Uranium, and Their Alloys (Issledovaniya v oblasti 
metallovedeniya plutoniya, urana i ikh splavov) 


PERIODICAL: Atommaya energiya, 1958, Vol. 5,Nr1, pp. 5-23 ( USSR) 


SAT OPE TE - Ta the ventiterat the oresent “eurvey the crlaghen? daventieitie i 
ABSTRACTS: The-purpése of\:thia survey.:is.itd study thé: métellography of 
nuclear fuels; plutonium, uraniwu, aud their BLIGE, AHO Me he. 
The work concerned was carried out in connection with the devel- 
opment of atomic power engineering in the USSR. Three principal 
chapters contain data concerning the following subjects: 
1.) Plutonium and its alloys: 


. Metallic plutonium 
b) Alloys with the metals of group I (PuCu,, PuCu, » PuCug) 
c) Alloys with the metals of group II (Pwe, ) 


; a) Alloya with the elements of group III (Pu,Al, Pual 
| Gandt/3— "” PuAl;, PuAl,) ge eee 
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&UTHOR? : Reenvar, 4. Avy Konobeyevekiy, 5, T., EMtavteev, ¥. 7., 
Men'shikova, T. S., Chebetarev, N. 7, 

TITLES The Reacsions of Plutonium With Other Metals With Reagpeet to 
Their Position in the Periodic Table of D. I. Mendelevey 
(Vzaimodeystviye plutoniya s drugimi metallami v svvazi s ikh 
raspolozheniyem v periodicheskoy sisteme D. I. Nenieleyeva: 

PERIODICAL: Atomnaya energiya, 1958, Vol. 5, Nr 3, pn. 303-4529 

ABSTRACT s On the basis of phase diagrams the character of the tntevactison 
ot plutonium with a number of other elements of tra periodic 
table is described. Only characteristic examples sre mentioned. 
Phase diagrams are given for the following alloys: br: ihe. 

Pu + Be, Fu + Al, Pu+ Ph, Fu + Bi, Fu+ Zr, Peo Ur. Tas Fe, 
Fuo+ Mo. Put Os, Put F, Pu+ U. A detailed lig. ac fate core 
cerning the crystal structure of seme plutenian corponads i. 
added, in which plutonium is combined with the teilowiunge ojoe 
mento: Cu, AB, Bey Ma, Hy, Al, In, Ta, C, St, Ce, Ya, ib, we, 
F.oAs. Bi, Te, Mn, Pe, Go, Ni. On, Th, and We -fe.te% and 
foreign data}. For the compilation cf the phase 3's arem- rae 

Qurd 1/2 cially the pepers by the authory mentioned ehove (ees 
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AUTHORS: Konobeyevskiy, S. T., Butra, F. P. 
* TITLE: see of X-Rays on Irradiated Crystals of 


Diamonds, Corundum, Silicon, and Germanium (Diffuznoye 
rasseyaniye rentgenovykh luchey v obluchennykh kristallakh 
almaza, korunda, kremniya i germaniya) : 


PERIODICAL: Atomnaya energiya, 1958, Vol 5, Nr 5, pp 572-573 (USSR) 


ABSTRACT ; The crystals mene Bub jected to the action of a fast neutron 
flux of rere i n/em in the reactor RFT at a temperature 
of up te 80°C (E, > 1 MeV). The Laue diagram were made with 


the same orientation of the irradiated and non-irradiated 

crystals with Mo-radiation. 

The X-ray pictures of an ivradiated diamond which was cooled 

by means cf liquid nitrogen showed no noticeable modification 

of the intensity of scattering maxima. 

tho Laue~diagrams of irradiated and non-irradiated silicon 

showed diffuse scattering maxima of the sane intensity. 

If a not irradiated crystal is cooled with liquid nitrogen, 
Card 1/3 the maxima vanish, which was not found to be the case with 
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The Diffuse Scattering of X-Rays on Irradiated Crystals 


Corundum, Silicon, and Germanium 


irradiated crystals. 


S0/89-5-5~15/27 
of Diamonds, 


The lattice spacing of the diamond increased after irradia- 


tion fron 3,559 kX to 35592 kX, 
The lattice 
by not mors than 0,1 %. 

The modification of 

diamond causes th 

fo vanish. In ord 

of permanent dura 

lowing vesuits were obtained: 


i.e. by 09%. 


Spacing of silicon and germanium is modified 


Diamond: After annealing at 500°C for 7;5 h, the lattice 


spacing decreased 


from 3.592 kX to 


3,574 kX. The intensity 


of the diffuse scattering maxima did not change noticeably. 


After further annealing at 900 


course of a further 


°¢ for 1 hour: 


intensity of the maxima becomes noticeably lower, 
treatment at 1200° for 71 hour the lat- 


3,566 kX; the 
In the 


tice apacing decreased still more. The initial value was, 


however, not attained. 


Card 2/3 vanishes after four bours of 
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The Diffuse Scattering of X-Rays on Irradiated Crystals of Diamonds, 
Corundun, Silicon, and Germaniun 


In the case of silicon the Corresponding values are 1000°c . 
1/2 hour. 

In germanium no modification of the lattice Spacing and no 
diffuse scattering was observed. 

Irradiation of the crystals was carried out by K. P. Dubrovin. 
There are 3 figures and 5 references, 0 of which is Soviet. 


SUBMITTED: July 12, 1958 
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KONOBEYEVSKIY, S.7.; PRAVDYUK, N.F.; POKROVSKIY, Yu.I.; VIKEROV, 
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[Effect of neutron irradiation on internal friction in 
zinc monocrystals and polycrystals] Vliianie neitronnogo 
oblucheniia na vnutremee trenie mono- i polikristallov 
tsinka. Moskva, Inet atomnoi energii AN SSSR, 1960. 15 Pe 
(MIRA 17:1) 
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AUTHORS: Feynberg, S. M., Konobeyevski » S. T., Dollezhal', N. A., 
Yemel 'yanov, i. Yar; tS Sno wes Bulkin, Yu. Wes 
Zhirnov, A. D., Filippov, A. G., Shchipakin, 0. L., 


Perfil'yev, V. P., Samoylov, A. G., Ageyenkov, V. T. 


TITLE; The CM(SM); Research Reactor With a Capacity of 50 Mw 
PERIODICAL: Atomnaya energiya, 1960, Vol. 8, Nos 6, pp. 493-504 


TEXT: The present article gives a detailed description of the Russian 
20-Mw research reactor which has a neutron flux of 2.21015 n/cm@aec. 
It is used both for research work in nuclear physics and reactor 
engineering; obtaining of new,transuranic elements, testing of fission 

’ and building materials under neutron and gamma bombardment, within the 
temperature range 20°K - 2000°C, and in various media; spectrometric 
examination of intermediate neutrons; examination of the gamma spectrum 
of the (n,y7) reaction; examination of short-lived isotopes and neutron 
diffraction analyses. The authors first discuss some characteristic data. 
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The CM(SM) Research Reactor With a S/085 /60/008/06/01/021 
Capacity of 50 Mw . B006/ 3063 82302 


2.h; 


the 
water cavity 
-1014n/em2sec). The 
flux/power ratio is With a 25% submersion depth 
of the fuel elements, n continuous operation for a 


Period of 60-65 days. dealt with next. Experimental 
holes; i i fifteen vertical holes, The 
i i the active zone, whose 
2,3. At the output of 
ec. The vertical 


ones. Three of them serve for obtaining transuranic elements (one of 
these being in the center), two low-temperature holes serve for metal 
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The CM(SM) Research Reactor With a 3/089/60/008/06/01/021 
Capacity of 50 Mw ; B006/B063 82302 


tests, two high-temperature holes for the testing of fuel elements, 
chemical analyses of the cooling water, and corrosion tests. All of these 
holes are water-cooled, Furthermore, five gas-cooled holes serve for 
testing fission and building materials in the range of 0 - 600°C; one 
hole (cooled with helium gas or liquid Ho) serves for material tests at 
low temperatures; one gas-cooled hole for material tests at ~ 2000°¢C; 
one hole cooled with liquid metal (1000°c) for testing fuel elements and 
coolants. Construction: The following demands were made on construction: 
creation of a small active zone that would withstand high thermal loads 
for a long time, and its cooling; application of a maximum number of 
experimental holes (their distribution is shown in Fig. 3); possible 
exchange of fuel assemblies without pressure drop. Figs. 2-5 illustrate 
particulars of the construction. Reactor body and cover: Fig. 2 is 
described. The cylindrical part is made of 36 mm thick stainless steel 
of the grade IX4@H4T (1Kh18N9T). The refleator consists basically of 
beryllium oxide; 16 is made up of blocks comprising about 65 different 
types, which are enclosed by steel plates on top and at the bottom. Fuel 
element assem..ies: The element itself has the shape of a plate with a 
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The CM(SM) Research Reactor With a s/089/60/008/06/01/021 
Capacity of 50 Mw B006/B063 82302 


core, pressed from uranium oxide powder and electrolytic nickel; the 

core is contained in a nickel can. Fig. 6 shows a section through the 
assembly, Fig. 7 another through a fuel element. Data cf one such : 
element are. compiled; every element contains 12.5 g U2s.. The cylindrical: ... 
body shield (Fig. 2) divides the inner reactor cavity into two zones. , 
The functions of this shield are briefly discussed, and the cooling water 
circulation is described next. The control system is described in greater 
detail. This system consists of two automatic regulators with two 
regulation rods each, four shin rods, and four safety rods which can 

also be used as shim rods. The automatic regulation is operated by 13 
ionization chambers located outside the reactor body; it covers the 

power range from 0.5 to 100% Several details concerning safety and 

shim rods are thoroughly discussed. Reactor shield: Fig. 8 shows a 

cross section through reactor plus shield. The latter consists of steel 
and heavy concrete. A few details are described, and the process of fuel 
extraction is briefly dealt with. The cooling system is finally discussed. 
It consists of four closed, separate loops. The water is kept flowing by 
circulating pumps (500 t/h 10 atm); the heat exchange power is 15 hw. 
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AUTHOR; Konobeyevskiy, S. T, 


TITLE: Relaxation of Elastic resses Under the Action of Neutron 
Bombardment /@ 


PERIODICAL: Atomnaya energiya, 1960, Vol. 9, ‘No. 3, pp. 194-200 


TEXT: The author discusses the results of an investigation of the effect 
of neutron bombardment on the relaxation of elastic stresses in flat 
springs of uranium-molybdenum alloy as well as on the relaxation of 
microstresses which lead to a broadening of the lines of an X-ray diacram 
of rolled uranium. First of all, the author gives a Survey of experimental : 
Studies and their results which have been described in detail in a pre- Ye 


vious paper (Ref. 1). The samples - flat Springs of U-Mo alloy 
30*1.5°0.1 mm large ~ were tempered at 570 C for one hour, after which 
some of the samples were exposed to a flux of 1.5°10'3n/em sec, while the 
remaining samples were subjected to a continuous heating (200 C). The 
sag of the springs was measured before and after neutron bombardment. 
Uranium alloys with molybdenum admixtures of 0.91 and 9.0% were examined. 
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The sag of both samples was reduced by irradiation; the greatest change 

was found within the firet two hours (integral flux: 0.5°10!101.0610'lnen), 
The effect of irradiation on elastio stresses is shown in Fig. 1. After 

a@ jump-like drop, the stress decreases more slowly. These two stages 

take a different course for the two samples (a-uranium with 0.91% Mo 

and y-uranium with 9.0% Mo). The former sample shows a less jump-like ‘ 
decrease of stress and later only a slow decrease (by 25 - 30% within 14 
‘OG hours), whereas the stress of the latter first drops very rapidly, 
followed by a slow decrease (from 24 to 2 - 3 kg/mm? within 10 hours), 
Numerical sag values, measured for tac samples of U-Mo alloy (9.0% Uo) 

cf the type YM-9 (UM-9), are compiled in a table. The observed varig- 

tions of the line widths in the X-ray diagram with time, and the cor- 
responding values of the microstresses o are shown in Fig. °, for a- 

uranium and in Fig. 3 (UM-9 altoy) for y-uranium (for the lines 114 and 

222, respectively, at 2°10 dn/om -sec). In the first case, o decreases 
rapidly during the first hour, after which it shows a Slignt linear rise, 

In the second case, there is an exponential decrease. A discussion of 

thase experimental observations is followed by the theory of relaxaticn 
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effects. Experiment and theory indicate that relaxation is primarily 

due to the occurrence and displacement of atomic deficts (interstitial 
atoms and vacancies), The fact that bombarded @-uran:um shows anomalous 
cresping, is known. The. accelerated relaxation studied by the author 

may be interpreted as a primary. radiation effect. Fission events Producing 
thermal peaks in uranium and its alloys have two effects in'this case; 

1) Volume @xpansion occurring in the region of the peaks produces a large 
numbor of point defects and facilitates natural diffusion of atoms of the 
bombarded: subatance, 2) Heat liberated in this region increases atomic 
mobility and causes displacements. The accumulation of point defects 
plays the main part in the region of reversible relaxation, Irreversible 
relaxation effects, occurring in e@-uranium at an integral flux of 


se19!t n/em*, are closely connected with radiative activation of the 
natural diffusion of defects in the field of stress. X, P. Dubrovin 

is mentioned in thie paper. There are 5 figures, 1 table, and 7 references: 
3 Seviet and 4 US, 
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process plays the leading role and the coefficient of thermal expansion 

becomes negative. The first process prevails in 6-phase undercooling; 

where the coefficient of thermal expansion 4s vanishing at first and later / 
assumes positive values. If the S-phase is alloyed, the part played by x 
the second process would then be weakened, and the coefficient of thermal 
expansion should be positive also at both high and low temperatures. 

There are 4 figures, 1 table, and 8 references: 3 Soviet, 3 US, and 2 


British. 


SUBMITTED: April 11, 1960 
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PURPOSE: This book is intended for personnel concerned with 
. nuclear materials. 


COVERAGE: This is a collection of papers presented at the 
Moscow Conference on the Effect of Nuclear Radiation on 
Materials, held December 6-10, 1960. The material reflects 
certain trends in the work being conducted in the Soviet 
scientific research orginization. Some of the papers are 
devoted to the experimental study of the effect of neutron 
irradiation on reactor materials (steel, ferrous alloys, 
molybdenum, avial, graphite, and nichromes). Others deal 
with the theory of neutron irradiation effects (physico- 
chemical transformations, relaxation of internal stresses, 
internal friction) and changes in the structure and proper- 
ties of various crystals. Special attention is given to 
the effect of intense Y-radiation on the electrical, 
magnetic, and optical properties of metals, dielectrics, 
and semiconductors. © 
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Kochetkov. L. A, Krasin, A. K., Lytkin, V. V., Sever'yanov, 


Mie Ss. Semenov, B. A., Ushakov, G. N. 
TITLE: Experiense from work with the First Nuclear Power Plant 
PERIODICAL: Atomnaya energiya, vy, if, no. 1, 1961, 12 - 19 


TEXTs The Pirst Nustear Powar Plant in the USSR, which was the first in 
the world, has _ been. Successfully operated for seven years; this paper 
presents a short survay of the 6xperiences accumulated during the first six 
years at this station, The station itaelf possesses all the eqipment 
available at a large research reactor. Tne construction of the Beloyarskaya 
GRES (Beloyarsk State Regional Elestris Power Plant) represents « further 
development of the Firat Nuclear Power Plant. The working of the reactor 
at different powar loveig; In the so-called "cold state", at 0.01% of the 
nominal power, the reactor has the lowest power level at which the automatic 
power reguiator can gtill function; the rise in this level is checked by 
measuring the neutron flux; the Power level san be doubled within 20 sec, 
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Heating begins with a rise of the Power level to 54% of the nominal power 
(first cycles 160-170°C, pressure in the second cycle: 7 - 8 atm), then to 
10% of the nominal power (temperature at the entrance to tha reactor: 

190°C, steam pressure 12.5 atm); these parameters renein unchanged on further 
increase of power, The total heating time for the system is 3.5 - 4 hours; 
during this time, nitrogen is blown in the graphite system to remove oxygen. 
The parameters of the powar station for 50, 75, and 100% of the nominal 
power are given in Table 1, Qn shutting the reactor, it is first cooled, 
by utilizing the natural less of heat, to the temperature of water in the 
first cycle (110-120°¢C), which requires 1.5-2 hours, The cooling water is 
then removed from circulation and cooled; this enables the reactor to be 
cooled rapidly. Reliability and duration of the reactor's operation deperd 
on the quality of the uel element; the Station works with tube type ele- 
ments. The fuel is contained between two tubes of nonrusting steel (the 
inner is 0.4 mm thick and the outer 0.2 mm thick). This kina proved to be 
particularly reliable: Not ¢ single element has been dislocated during the 
whole period the station has been in operation. The system of partial 
renewal of the fuel element ig used for guaranteeing the deepest possible 
burning. (N. A. Dollezhal et al, reported on this at the Second Geneva 
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Conference, 1958). Numerical data abous the consumption are given in Table 
2. Deformation of the fuel elements were checked, a deformation of 

14.20 + 0.02 mm of the element Jackets was found. Experiments relating to 
the boiling of water in the fuel channels and determination of the hydro- 
dynamic characteristics of the fuel elements in the reactor were started 

in 1956. The preliminaries were completed in September 1956, and one channel 
was brought to boiling operation. This first boiling channel worked for 


400 hours at thermal loads of (0.45 - 0.85)°40°kcal fn? hr (steam content 

5 - 20% by weight, flow rata 250 kg/hr). As the systam proved setisfastory, 
more channels were brought to boiling operation; in the middle of 1957 there 
were 70 such channels, more than half of the total. The boiling operation 
was characterized by the following parameters: Steam content at the axit 

of the channels: 5 - 25% by weight. thermal load (0.6 - 1.3)°10%kcat/m?shr, 
water flow rate 0.7 = 1 m/hr at 100 atm and 190°C at the exit. Since 
superheating of steam constitutes one of the mest important methods for 
increasing efficiensy, experiments in this connection were carried out in 
the following years with a special experimental loop (Fig. 1) to study the 
methods of bringing the steam to a superheated state, For this, a method of 
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starting was perfected which requires only such equipment as is used in 
normal operation. During the period of tranaformation of the superheating 
operation, the superheating shannel could aither be closed, or it sould 
work without cooling ("dry operation"), or with water cooling. The last 
named method had a number of advantages. The following starting methods 
were studied: Starting with continuous increase of the reactor power, 
starting with decrease cof the reactor power, and combined methods (first 
the former, and then the latter but lowering the fower only for about 

60 - 70%). To increase the safety of the reactor, a special system 

was built in 1959 which prevents the @acape of the gas - steam mixture 
into the ventilation system when the tubes of the experimental holes 
break down. This system "for localizing the damage due to accident" 

(Fig. 2) not only serves this purpose but also helps to purify the gas 
after the accident has occurred. The system consists of a cylindrical tank 


(6.2 m?) whose lower part (1.8 n) is filled with water; in it are placed 
the cooling coils and special nozzles through which the steam - gas mixture 
streams into the water in the case of an accident. The gas is introduced 

2 in a sensitive gas container. The whole system is placed in a protective 
container equipped with manometer, thermometers, and dosimetem There 
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"TOPIC TAGS; atomic reactor, ataile power plant, reactor operation, direct flow 
’ reactor 


: The authors present data demonstrating the high reliability of plant =. 
pees after ten years of operation. Seventy per cent of fuel elements operated 
- 1.5 to 3.5 times longer than design expectations, while channels and eee 
operated normally even with channel flows between 100-1000 g fare come : 
- capacity of the uncooled, heat-resistant Dpoarme-steel rods was Op er oe 
viously used boron carbide rods; increasing the borm content beyand 2e5==Fe ’ 
did not increase compensation. Life of the fully inserted rods was 54 days at a 
reactor power of 15 Mw. Filling the graphite pile with nitrogen enabled it to 
operate at 700-800C. in the beginning of 1960 all chennels began operation under 
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TOPIC TAGS: reactor control rod, ‘yeactor feasibility study, . | 
‘reactor hazard, reactor operation, boiling water reactor ; ' 
| ABSTRACT: Several preliminary tests aimed at ascertaining the | 
‘| feasibility of an atomic power station with the steam heated directly 
_ i} in the reactor are described. These included tests to determine enn 
‘1; the degree of throttling of thin parallel boiler tubes directly 
cooling the fuel elements at loads up to 10© kcal/m? hr with.up to | 
',. 30% steam by weight; tests to.prevent pulsations of flow in the ie 
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rallel boiler tubes; experiments on nuclear superheating of the. 
team in an experimental. single-circulation loop. The description - 
covers experiments on the boiling and steam superheat modes in the . 
reactor, tests on the operation of the uncooled control rods, and 
The original control rods made ‘of boron ‘. 
‘ carbide clad with stainless steel and cooled with water. " Various 
: shortcomings of these rods have necessitated the development of. con- 
trol rods made of tubular steel carrying equally spaced sleeves of 
jpride steel (18 sleeves in a control rod 1500 mm long). Rods of 
#nis type had sufficient absorbing ability and service life tg 
erate at 850C and an integral neutron flux 5 x 1029 neut/om*. The 
ise of these control rods increased the reactivity margin by 0.8%, 


reactor safety tests. 


e . 


the operating period by 15: days, and the reactor efficiency by 1%. 


scram rods are briefly discussed. 
involve harmeticity of the fuel e 
element internal tube which is under pressure. The effects of e 
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| type of failure are discussed. In the former type the contamination 
of the first loop by. radioactive corrosion products is relatively . 
Low even.after 10 years of operation. A special system, which pre= 
vents the steam-gas mixture from entering the: ventilation system : 
| in the case of energency of the latter type, is described. It is 
claimed that all the safety precautions cause the personnel exposure 
| to radiation to be below the-established"norm. Orig, art. has: 
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